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(54) CnOCOB W3rOTOBJ1EHUfl rO<PPHPO- 
BAHHOfO CTA/lbHOrO n/lACTblPfl 
(57)CyiUHOCTb vt3o6pereMMJi: TepMoo6pa6oTKy 
nnacrwpfl toksmm bwcoko* vacTOTtf ocymecr- 

B/lRfOT OOCne ro4>pMpOB3HM»» a CM330MMblfl 

c/iofl HaHOCflT nouTOpHO noc/ie ox/ia*AGNHR. 
npeA^araeMbi^ cnoco6 no3Bon«eT 3a cMeT no- 
BMiueHH* n/iacTMMMbix CBOflCTB MeTan/ia na- 
A exHO o6ecneMWTt> repMeTw3auwK> 
peMOHTMpyeMoro yMacTxa cKBa*H«w. 1 rao/i 



HaoSperenvte othocutch k o6pa6oT*e Me- 
Ta/ina ABBfl6Ht*6M, b MacTHOCm k TexMonorwM 
MarcrroaneHnn ro<t>pHpoaaMMux Tpy6. 

Ochobmwmvi onepauMRMvi b TexHonorHse- 
ckom nponecce MsrOToeneHwa tohkoctchm^x 
fxxt>pnpOBanHWx Tpy6 aa/iaeTcn xonoAHa* Ae- 
<j>opMaun». HanpitMep BOAOMenute w npoicaTxa 
tpyb. xMMM^ecKa^ o5pa6oTxa. TepM*Mec*a« 
o6pa6oTica iv* ch*twh oct3tohkwx Hanpaxe- 
mm*, B03HwicaK)mwx b peay/ibYBTe Ae<t>opMa- 

UMM H np04>VWMpOB3HM« MeTOAOM HeK3TXM. 

M38ect8H cnoco6 waroToaneHWJi rpy6 c 
npoAOJibHbfM* ro4>paMM nyTBM AByxSTannoro 
<t>opMOB3Hwa Tpy6bi-3arOTOBKvi. npMMBM na 
nepeoM arane ee rtx|>pwpy»OT paAwa/ibHUMw 
ycvMMRMi. a Ha btopom arane o6*vtMaioT a 
npo<t>n/tMpoBaHHO* BO/ioite. 

OAMa^o eo3HWK3»atuwe e pe3y/n>TaTe 
c/iqwhoA AB4>opMai4M»i ocraTosHwe nanpH*©- 
hi** He Aa»of aoct3T<who* nonepe**HOft npon- 

HOCTM, M«Td/1fl CT3HOBMTC» XpyHXHM M 



HenpviroAeH b xanecTBe .mactbipa rip* peruon- 
re o6caAHOrt koaohhw a CKBaxyiHe. 

flji* chatm» ocTatOMHbix ManpaaceHM* Tpy- 
6w noA«epraiOTTepMWMecKOft o6pa6oTKe - ot- 
jKwry o nenax wna flCO-06 wnw n ^O-09 m 
nonyMeHMfl Ha tpy6ex okiacho* nnenicvi, bw- 
nonM«>oiuevi <J>yHKUHH noAM330MHoro noKpw- 

TMR M 06n0A3l0lUeA AOCT3TOMHOM 

nopwcTOCTbK) w aACOp64MOwMo<* cnoco6no- 

CTbK) K CM83Xe. 

HsBecTeH Taioxe cnoco6, npw kotopom 
TOHxocTeHHbie npo4>w*>Hue Tpy6w npaewr 
pacnwK6HMCM m pa3A3^e« c Harpeeow na anex- 
TpoTepMHMecxoM o6opyA0eaKnn. CnaMana 3a- 
rOT08«y Tpy6w narpeBaiOT Toxawn 
conpowBWHvirt ao reMoepaTypb* o™nra. a 
sarew nocne oxAaxAeHvui pa3Aa»r npw noMo- 
iuw nOHWMecKort onpaexvt. 

HaAOCTaroK cnoco6a 3aiuiX)HaeTCJi a tom. 

MTO npH H3/lO)KeMMM flABCTbipfl H3 K60T0XCXef1- 
HbiX TDy6 MOXeT <lpOMC<OAWTl> P33PWB no 

npo^n/ibHOft o0paBy»OU|8rt. 3 npw nano>KeH WM 
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nnacTwpfl n3 oYo**eHHwx ipyo c nocne/iy»o '» ^ w ^ c * ^e^- ^.nu^rTPM^ 

oa3oeaHne.MMKpo7peiMMH bo anaAnnax w Ha oMMnnuu^ T „„. 11 , JlJ „,- k 

Bwciy mu«v J , „ penjlOT . 5 ct£hkvi 3 mm «3 cxanw Map** 10. AnwHa xpy6w 

mo npwJKMMaoT (HaKaTbiaaiOT) AopHwpyiomei* 9-1 1.5 m. 

wiobko* r BHyxpeHHen noaepxnocxv, 0 6caA- Ha BHyTpeHHioto noaepxHOCx* rpySb, na- 

S^SShhI. B pe.yi.uww ne o6ecnew M8 a- hocpx cno* rpa^xoaOM m«k Apyron cmbskk 

e?c« HaAe^HOCTb repMervaau^ "3-33 np e AH33H3MCHHoAA«« cH M *e™ByCH/.™ ro^ 

H „ , A .. unno . B . in nMooaaHMfl ro<t>pMpoeaMKe UMnwMApweCKOK 

HM3R0ii n/iflCTMMHOCTw Mexanna ro*p M poB3H 10 P^ 3 ^^/^ cneuv13 „bHOH ycTa „oB- 

^XntJoToepereH^ «Bn«exc« noBb,u,e- Ke nepea po/iHKoayo ro^OBxy c enyxpeHHev. 

H *e HaAe*HOCT M repMerwaaunv, o6ca*eHHO* npo<t> M nbHo* onpaaxoa noaynaexc npoAonb- 

ckL^hu. „1m nOBMUiCHun nnacTMHHOCTv, HO-ro<},pv,poBaHHa» T PV 6a c "apyxHWM A na- 

CKB3)KMHU nyreivi nu«.«u, c ^ MeT pOM 1 16 mm m mmC/iom ro<t>p 6 umv» 8. 3axeM 

MT S M 3o6 P eTeH M « mm ■ npon3eo*iTC« pimoaxa ro^poaaHHO* xpy- 

tom nxo xeDMOoOpsooxKy xoxawn bwcokom *a- 6« noc«e oxpeaxn ee «a aaAannyo awn*. 

^ oS2m nocne ro* P npoB3H„«. a 3axe M npoftMOAP*™ ^2Z5' t Sj2!^ 

. aaxeM noUno Ma „oc*x CM3 3 o,Hb,* "S^^^SE^ £o« 

B peaynbxaxe 3HaKonepeMeHHbix Ae<t>op- 20 HopMa/maanw* c "arpemj 

MauMft kotoowm noAaepraeics Mexanna xpy6 Maciotb. «a ycxanOBKe BMT 30/6. n P vi stom 

2h*. SicU*. xax M n P * paaAase . ^npo- _i ^^^r^cri 

Ha M 6o/,bU,*e aHaMGHwfl ynowHtNiM npMQflr °*f *o?opa„ eSna naHecena ne- 

» T ca Ma BfiaAMHW ro^pMpoaaHHux xpy6. aosAyxe. » j; irrtr . a - T 

MaweHeHne xeePAOcxn (Hv) cxawMapKM peA ro<t»pnpoBaHMeM. auropaex. 

10 mn^SSS^ rxxUpoaan™ h T 3 k xax b cKoa>K M H 8 np M ycxaHoaxe n«a- 

□LX rinacxlpJnoxaiHO b raon^e. 30 cx« P « a *H T ep B a fl e p©momt3 « 

Ms T?6n«u« ammo hxo xeepAoexb Mexan- paaAa^a n/,acxb.p« ao xpyr/.o M <J,o P Mb. m npn- 

« a « oacaAHoA xpy- .ax Mfl 

6e nocxiiraex Hanoonbujux SHaMeHMfi. ecflM bo3Hmk3iOT 6o/ibiiJne KOHxaxxHue Har Py 3K 

nAa?^ p r M 3rox3Bn M Ba n c« M a Hexe P MOo5pa- M«wy "McW h •m^roM a»- p» 
ooxaHHOf, xpv6u npvi n3f oTosneHUM nnacxM- 35 A3mh. CHMxeHH« sthx narpyaox H3 BMyx 

^ M3 SSSSreJlo TepM006 P 36oxaHHb,x peHKK>«> noaep-ocxb - J«"JI 

p py r „.x p xp% p op.^ rrrr^^^ 

pa3AaM« TaepAOCTb Boapacxaex homxm A o to^ 40 axo^ nosepxHocxv. ox xoppoawOHHoro paapy- 

La Swo m 6es x €P MOo6pa6oxKM. Oo- uienns a npouecce axcnnyaxau^. 

S^Ti^SS^^ o<t.p MP OB3HH«x CXexaHne xepMvtMecxo^ o6p«6ot» , nna- 

xBepAocxf^x ch^ Ja e xc« 3H3,.xenbHO. a no- cp-somhoco cop h. »yt 
r-A n«n^«u oms MeHbme mom y nexepMOo6- 45 HOCTb nocne xepMMMecxoft o6pa6oxxM noaao- 

k MeHbme. y " e n<MOT noewcuxb nnacTMMHOCXb Mexa/ina 

P B oxn^e ox neMHoro nn« ra 30 Boro Ha- nnacxwp o6ecneM MT b 6naroAapa axowy 

m ^ZZZ^Z^^o- Ae^HOCx. repMexwaauMM peMonx.pyeMO. 

KOrt HaCYOTW OpOVlCXOAMT Me3MaMMTe/lbH0G CKBaXWHbl. 

ro na BHvfoeHHWio noBepxHOCTb cxanbHOfo nnacxupfl. npewMymecToeHHO A"5» 

T P y6nocne i*xoxflajKA6HMR. Oh npeAOxpaH„ex TepMOo6 P a5oxxy aaroxoa^. "^"^ 

bm yxpeni i K)»o noeepxHocx. ot kopposhohhoxo CMaaonnoro o, M »a 

pawurtHua b npo 4 ecce axcnnyaxau^ H ch M - aarotoaxv, m ee r^poaSHMe. o 

rxeHMfl oceawx y CM a M A a npouecce pa3A8M M c s, xe^. ^xo. c ue^b^ noab,u,c»HB J«^«ocm 

nn^acxMpert repMetnaauvivi ooaoxeHHOM ckb-^mhu nyxeM no- 



BEST AVAHABLE COPY 

i 



5 



1749267 



6 



BbiujeHKtn rinacrMHHocrt4 MeTanna n/iacTwpn. 

TepM006pffl5OTXy T0K8MH BblCOKOA laCTOTU 



ocyuieCT8/id«OT rtocne ro4>r M POBa H n°- a aaTew 

nOBTOpHO HQMOCRT CMS30Sr.bl^ C/lOM. 



HcxoAHoe COCTOn- 




Bma o60S6otk« 




Mwe MaTcpwana 


Ao ro^pupoeaHM* 


Floc/ie ro<l>p«po- I 

Vfe ff* u u #*v 


TepM005pa6oTKa 

hmp (HopMannaa- 
Umb) c HsrpeBOM 

TOK3MW BfcJCO" 
KOlrt saCTOTbll 


nooie paaA^w 


Eea TepMoo6pa- 


1570 


1750 




2020 


C TepMoofipa6oT- 


1350 


1660 




1966 


6es T«pMog5pa- 

6OTXW 


1570 


1750 


1350 


1750 

* 



CocT8BMTe/ib M.Poroxwua 

TexpeA M.MopreHTfim Koppwrop W.Myc*a 
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(54) A METHOD FOR 
MANUFACTURE OF CORRUGATED 
STEEL PATCH 

(57) Essence of the invention: heat 
treatment of a patch by high-frequency 
currents is performed after corrugation, 
and a lubricant layer is applied again after 
cooling. The proposed method, as a 
result of the improvement in plastic 
properties of the metal, makes it possible 
to reliably provide leaktightness of the 
section of the well under repair. 1 table. 
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The invention relates to pressure treatment of metal, in particular to the technology for 
manufacture of corrugated tubes. 

The basic operations in the production process for manufacture of thin-walled 
corrugated tubes is cold working, such as drawing and rolling of tubing, chemical treatment, 
heat treatment to remove residual stresses arising as a result of deformation, and roll forming. 

A method is known for manufacture of tubes with longitudinal flutes by means of a 
two-stage process of forming a tube blank, where in the first stage the blank is fluted by radial 
forces and in the second stage it is reduced in a shaped drawing die. 

However, the residual stresses arising as a result of complex deformation do not 
provide sufficient transverse strength, the metal becomes brittle and 
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unsuitable as a patch when repairing casing downhole. 

To remove residual stresses, the tubes are subjected to heat treatment (annealing in 
PSO-06 or PSO-09 furnaces) and an oxide film is achieved on the tubes, fulfilling the function 
of a first coat of lubricant and having sufficient porosity and adsorption capacity for lubricant. 

A method is also known in which thin-walled shaped tubes are straightened out by 
stretching and expanding with heat on electrothermal equipment. First the tube blank is heated 
by resistance currents up to the annealing temperature, and then after cooling it is expanded 
using a conical mandrel. 

A disadvantage of the method is that, when a patch made from unannealed tubes is 
applied, failure may occur along the generatrix of the profile, and when a patch is applied 
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that is made from annealed tubes followed by corrugation, microcracks may form in grooves 
and ridges of the longitudinal corrugations when they are deformed to a cylindrical shape, 
when it is tightly squeezed (rolled) by the coring head against the inner surface of the casing. 
As a result, the reliability of the leaktight sealing is not assured, due to the low plasticity of the 
metal in the corrugated patch. 

The aim of the invention is to improve the reliability of leaktight sealing of a cased well 
by increasing the plasticity of the metal in the patch. 

The essence of the invention is that heat treatment by high-frequency currents is 
performed after corrugation, and then a lubricant layer is applied again. 

Because the strains to which the metal of the tubes is subjected during corrugation are 
of variable sign both during manufacture of the patches and during expansion in the process of 
downhole placement, significant hardening of the metal occurs, where the greatest hardening 
occurs in the grooves of the corrugated tubes. 

The table shows the change in hardness (Hv) of grade 10 steel with heat treatment, 
corrugation, and expansion of the patch. 

From the table we see that the hardness of the metal in the patch after expanding in a 
casing reaches the highest values if the patch is made from non-heat-treated tubes. When the 
patch is made from pre-heat-treated round tubes, upon corrugation the hardness slightly 
decreases compared with non-heat-treated blanks, but after expansion, the hardness increases 
to almost the same value as without heat treatment. After heat treatment of corrugated tubing 
with heating by high-frequency currents, their hardness decreases significantly, while after 
expansion the hardness is less than for non-heat-treated tubes. 

In contrast to furnace or gas heating, when a blank is treated with high-frequency 
currents, an insignificant change in the shape of its profile occurs, a thin layer of scale is 
formed on the surface of the tube, which does not flake off during deformation — expansion. A 
lubricant layer is applied to the inner surface of annealed longitudinally corrugated tubes after 
they have cooled. It protects the inner surface from corrosive failure during use and reduces 
the axial forces during expansion of the patch. 
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Example. For repair of a casing of diameter 146 mm with wall thickness 8 mm, a patch 
is made from thin-walled tubing of diameter 130 mm with wall thickness 3 mm, made of grade 
10 steel. Tube length is 9-1 1.5 m. 

On the inner surface of the tube, a layer of graphite or other lubricant is applied, 
designed to reduce corrugation stresses. Corrugation of cylindrical tubing is carried out on a 
special apparatus through a roller head with internal shaped mandrel. Longitudinally 
corrugated tubing is obtained with outer diameter 1 16 mm and number of corrugations equal 
to 6 or 8. Then the corrugated tubing is straightened after it is cut to the specified length. 

Then heat treatment of the longitudinally corrugated tubing is carried out: normalizing 
with heating by high-frequency currents on a VChG 30/6 apparatus. In this case, the 
longitudinally corrugated tubing is placed horizontally on roller bearings and is advanced 
toward the induction furnace at a certain speed. 

The tubing is cooled in air. The lubricant that was applied before corrugation is burned 

off 

Since when the patch is placed in the repair interval downhole, the patch is expanded 
to a round shape and pressed against the wall of the casing, in this case large contact loads 
arise between the patch and the expansion tool. To reduce these loads, a lubricant layer is 
applied on the inner surface of the patch, which serves both to reduce the forces arising during 
expansion of the patch and to protect this surface from corrosive failure during use. 

The combination of heat treatment of the patch after corrugation and application of a 
lubricant layer on the inner surface after heat treatment makes it possible to increase the 
plasticity of the metal in the patch and to accordingly ensure the reliability of the leaktight 
sealing of the repaired casing. 

Claim 

A method for manufacture of corrugated steel patch, preferably for repair of a cased 
well, including heat treatment of a blank, application of a lubricant layer on the inner surface 
of the blank and its corrugation, distinguished by the fact that, with the aim of improving the 
reliability of leaktight sealing of a cased well by 
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increasing the plasticity of the metal in the patch, heat treatment by high-frequency currents 
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is carried out after corrugation and then a lubricant layer is again applied. 



[table under columns S and 6] 



Original state of the 
material 


Type of treatment 




Before 
corrugation 


After 
corrugation 


Heat treatment 
after corrugation 
(normalizing) with 

heating by high- 
frequency currents 


After 
expansion 


No heat treatment 


1570 


1750 




2020 


With heat treatment 


1350 


1660 




1966 


No heat treatment 


1570 


1750 


1350 


1750 
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